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The brown scales are lustreless and
without the white
scales, as long as they arve filled with

cross-bands. while

air. are silverv.  Phis fact and other
reasons lead me to believe that the cross-
bands are partial separations of the
lower lamina of the scale. and are the
cause of the silvery lustre of the white
scales. | reserve. however. further dis-
cussion of the production of silvery sur-
taces for the last portion of this paper.
To get at the finer structure of these
scales transverse sections of some of the
one of these

7. d. Altho

numerous scctions as thinas 0.0o025 mm.

brown ones were made :

sections is shown in {2,

were examined, 1 could find no longi-
tudinal canals or passages, but the lower
Liimina of the scale is somewhat more
transparent than the npper lamina: on
the latter portion are the longitudinal
striac. seen in fransverse section in fig.
7. . Scctions of the white scales ave
similuy in form. but are so transparent
in the Huids in which T was obliged to
study them that 1 could find no air
cavities.

Treatment with reagents give positive
proof that both the white and brown
Alcohol or

scales contain air. water

rapidly  discharges air from cavities

within them @ glveerin expels it only less
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Scales regain their air readily
Af-

ter treatment with any liquid the white

rapidly.
when dried tfrom water or alcohol.

seales become very transparent, showing
that they contain no coloring matter :
when mounted in Canada balsam they

are almaost invisible.

ELATERIDAE, SPECIES UNDETERMINED.

IMig. 8 represents the scales from an

undetermined  species  of  elateridac.,

from Leipzig. Germany. 1 figure them
here hecause T have found in no other

colcoptera scales of similar form. They

FYeiSs

fdae: a, seen trom above, &, lateral view,

Scitles of an andetermined specics of elater:
Enlarged 100
duns,

arc. however, similar in structure to the
brown scales of S awus oculatus, but they
have in addition a prolongation ot the
distal end of the scale into i sort of short

filament.

SCALES OF PTINUS ?RUTILUS.

N\ species of Z¢inos. probably 22 ra-
t7lus, which was found in great numbers



i1 ST

oo dryv-goods store i Leipzige Gor-
many . furnishes
weales. This coleopteron is clothed with
brown hairs. one of which is figored
(e, oo ¢) and among  these hairs are
saales (Hig. 9. @ and 6). The relative
size ol the hairs and scales of this spe-
Civs of Ltinns may be seen from tig. g.
where both are drawn enlarged 100 di-
ameters. These seales have from two
to seven long apical points. are aitached
by o BHttde stem at the base. and are 0.06
to 0.0y mm. in length by 0.01 to 0.03
mm. wide.  Their color is light brown,
which is apparently produced. for the
most part, by somaewhat irregular longi-
tndinal stripes or thickenings upon the
inner surface of the scales. FPhese scales

are titled with air.

I SN de s haiv of Ptines ® rutilus: a and b,

Qi drom elvtion s o, e B an ehvtron. Knlaroeod 1o

dizom,

SCALLS OF CLYTUS ROBINIAK,

Newrhy all the vellow stripes upon €
robiniac owe their entire coloration to
the seales with which they are covered.
This can be seen best by seraping all the
~cales from the inscet, after which, with
the exception of the legs and a few vel-
tow stripes on the elytrag itis black. Maost
black purts of the inseet arce. however,

interesting  forms - of

Mav—fone i8NSy

improved in depth of color by heing
clothed with black scales. The vellow
siripes upon the thorax are produced en-
tircly by vellow scales which are set
upon a blick hackground.  The whole
richness of coloration of C. rebiniac is
pro tuced by the scales with which it is
clochedh ais can perhaps be most strik-
igh illustrated by removing the scales
from one half of a specimen and feaving
the other half intact.
the ground color of the European Sap-
crda scalards is black. its heautitul col-

In the same way

oration being due to a dense coating of

seale-hike hairs.,

Fix. 1o, Scale ot Clytus robiniae.  Enlargcd 1o

dizn.

The black or brown scales from the
upper surfiace of the thorax or from  the
chvtra of €. robiniae resemble, at first
olance. those of (Ml ins oculatus. but
upon closer examination they prove to
he quite ditlerent. Their form is approxi-
mately an clongated paralielogram (sce
fig. 10). with the shank or point of at-
tachiment at one of the acute angles,
The striae originate at amd near  the
shank and terminate along the opposite
cied of the seales thus didering entively.
in this respeet. from the scales of oA aas.

The scales of Co robinrae are 013 to
0.8 mm. long by about 0.02 mm. wide.
Under the microscope they are dark
brown or light veltow, according to
whether they are from the black or yel-

low parts of the inseet. Both the yeltow
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and the brown scales have the same form
and structure, and both contiin air. as
can be readily scen by the action of water
upon them.  Neither the brown nor the
yellow scales ean be bleached by chlorin.

OFf the numerons scales of curculion-
ldae. the f:lmil:\' of eolcoptera in which

the possession of scales may be said tH

be alimost a rule, T have chosen for es-
pecial study the

SCALES OF ENTIMUS IMPERIALIS.

This species has the most brilliant.,
and, in some respects, the most interest-
ing scales and hairs of any colcopteron
Naurly its
whole surface, above and beneath, is

wnich 1T have examined.

covered with lines or masses of minute

Fig. 11, Scales of Entimus imperialis: on a, b and ¢
indicate bloe, horizontal lines indi-
cate carmine red, and oblique lines yellow; where two
kinds of lines cross, one color is tinged with the other;
on d and ¢ the fine lines represent the finer striation of
the inner layer of the scales. Enlargement: a, dand ¢,
10 diam.; ¢ and ¢, 300 dinm.

vertical lines

scales, glistening by reflected light with
the brightest colors. and these colors are
heightened by the shining black back-
ground which the surfuce of ‘the insect
atfords.  Hairs and seales cover its legs.
and the hairs, as will be seen later, are
of the same natnre as are the scales.
The form of these appendages is
extremely variable.  Their  greatest
width is about 0.06 mm.. and from this

PSryo/irs. 416

width  gradations may be found down
to hairs of a diameter of less than o.o1
mm. The leagth of such as are typi-
cally scales (fig. 11, @, b and ¢) is o.13
to 0.18 mm. The hairs attain a length
of 1.3 mm.

Both hairs and scales are colored in
the same way and with the same colors,
chiefly red, blue and vellow, by trans-
mitted light, and green and purple by
reflected light. Whatever the color by
retlected light, its complementary color
appears by transmitted light ; predomi-
nant is red by transmitted, and green
by reflected light.  Thus one sees the
origin of the green color on the coleo-
pteron itself.  Green. yvellow. red. blue
and purple often appear on a single
scale, and these colors change if the
light is changed from transmitted to

retlected ; they are especially  bril-
liant upon a black background. Some

scales are of a single color, usually red.
On figure 11, @, 6 and ¢, I have at-
tempted. as far as is possible without
eoloved figures. to show the distribu-
tion of colars Even
colored figures would have poorly re-
presented some of the brilliant variations

in three scales.

which the scales present.

More careful miscroscopical exami-
nation sutliced, even with low powers,
to show that the seales have the ap-
filled with pig-
ments, separate eolors usually in dis-
tinct compartments allotted to them.

pearance of being

Sometimes, however, similar colors,
like vellow and yellowish red (see hasal
part of fig. 11, @), or like blne and
purple, are in the same compartiment.

Sometimes there is a tinge of color near
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the wargin of a compartment ditlerent
trom the color of the middle of the com-
partment. as in the upper part of fig. 11,
6. The extreme margin of the scales
is always transparent and colorless, and
hittle
trunsparent spot extends into the colored

sometimes. as 0 by a faw, a
portion of the scale. as near the base of
fic. 11, . At all points along the mar-
oin where diflerent compartments meet
the marginal transparent portion scems
1o extend inward. and with higher mag-
nifving powers a very thin, transparent
partition can be seen extending between
the compartments.  This partition is
clearly and perhaps too strongly repre-
sented on fig. 11,4 and e.
of a scale. especially near its base, is
broken, two edges can be readily scen,

If a part

showing the scale to be hollow, and the
color sometimes fails necar the broken
Everything indicates pigment
coloration, but experience with the
colored scales of Zfoplia tcaches the
application of reagents.

with the simplest of all reagents, water,

cdges.

Treatment

dispels all the illusion in regard to cn-
closed pigments.  Every scale that is
not absolutely perfect, becomes. in a
few moments. transparent and almost
colorless, a slight yellow remaining. the
water having entered the cracks and
Is the
pigment dissolved or changed chemi-

broken places in the scales.
catly by the water?  This is negatived
by a few cexperiments similar to those
tried on the scales of Zloplia. The
scales when redricd from volatile liquids
regain their original  coloration,  the
same colors and shades in their respece-
tive compartiments and locations.  Chlo-
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rin or sulphuric anhydrid (SO,) fuls
to bleach the scales; acids and alkalies
do not change their colors.  Uninjured
scales are not penetrated by hiquids and
renutin colored inthem.  The coloration
is surely due. then. to physical causes.
that 1s to some form of interterence of
light.

The hairs are colored similarly to the
scales. although the tiner hairs appeay
to the naked eye. or to a simple lens,
as silvery white. even when seen ona
In the hairs the colors
often alternate in the same general man-

black surface.

ner as they do in the scales. but. as is
usual in the scales, vellow, or yellowish-
red, is generally nearest the basal portiou
ot the hair.
sheath or wall of the hairs, correspond-

The external transparent

ing. as seen under the microscope. to
the transparent margin of the scales.
varies much i thickness ; in sonie cises
the coloration fills ncarly the whole
hair, in other cases the channel through
the hair is very small and consequently
the color line very narrow in the hair.
When treated with water or other liquids
broken hairs are rendered transparent
in the sime manner as injured scales.
When filled with water the hairs and
sciles still show, sometimes quite dis-
tinctly, the partitions between  their
different compartments.  In rare cases
liquids tail to pass a partition, feaving
one part of a scale or hair eolored after
another part has been rendered trans-
parent.  Thus it is evident that, how-
ever thin the partitions may be, they
are water-tight when uninjured ; they
arc, apparently usnally
hroken through, the scales themselves

nevertheless,



May—June 1853,

being so brittle that few can be removed
withont breaking. My experiments
were all made with scales from a speci-
men dried at least over ten years: pos-
sibly a fresh specimen would have less
brittle scales.

Further microscopic examination of
narrow sciles and hairs reveals a longi-
tudinal striation, the striae of which are
from 0.0015 to 0.0020 mm. (or cven
further) apart.  This striation, which
for greater distinctness I will call the
ccoarser striation,” is present on hairs.
less marked on clongated scales, and
not generally observable on broad scales
(suzh as represented in fig. 11, 4). This
coarse striation is visible after the color
has been removed from the scales and
hairs by reagents. It is casily scen to
he external on the cylindrical hairs,
extending bevond the colored portion of
the hairs.

Still higher magnifying power brings to
view a second striation, which I will call
the *‘finer striation.” This striation was
much moredithicultto sce than the coarser
striation, the striac being very delicate
and only 0.0008 to 0.0005 mm. apart.
Unlike the coarser striation, the finer
striation is more evident on broad scales
and least evident or not discernible, at
least with the objectives at my com-
mmd, on narrow scales and on hairs.
The finer striation is further unlike the
coarser striation in following no definite
direction on the secale, sometimes being
in one direction in one portion of a scale
and in another direction in another part
of the In any single com-
partment of a scale the divection of the
finer striation is approximately the same.

same scale.
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sometimes a little curved, resembling,
as seen under the microscope, the fur-
rows of the finger-tips. In adjucent
compartments of a scale the finer striac
are sometimes at right angles to cach
other, though oftener in the same direc-
tion. [ have attempted to represent,
on fig. 11, & and e, the finer striation
upon two scales, but the striac, although
proportionately about the right dis-
tance apart, are themselves relatively
coarser than in nature. The finer stria-
tion may be at right or at oblique angles
(probably also parallel) to the coarser
striation.  The finer
evident in blue or purplish parts of
scales, altho it exists in other parts;
probably the darker background malkes
it more plainly visible on blue portions.
The finer striac appear to be formed of
rows of dots, but my objectives failed to
determine this certainty.  The
finer striation scitles
treated with liquid reagents to remove

striation 1s most

with
is 1invisible on

the air.

Both finer and coarser
found on the under as well as the npper
At the cdges of the

striation are

side of the scales.
scales the coarser striation curves and
appears upon the transparent border of
the scales, the tiner striation (sec fig.
11, ¢) curves to meet the margins of
compartments ; the coarser striation is
evidently an external, longitudinal ptica-
tion of the scale-membrane, limited in
extent by the size of the scale itself, the
finer striation is a plication or figuration
of the inner side of the scale-membrane,
limited in extent by the outline of the
compartment to which it belongs.

(7o be continned.)



